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(57) [EM] 

*a— 1 1 <Dthtnt. mm • x-*** 

jStBS&l 2?Wt, ttBfix'-^cttgfhrtl 
£o BSt^«^i, A/D2?&[h]SS1 4, Y/C#gtlH]S& 
15, feitlHESSI 6. T/'J^-Ol/* 1 8, UitV^il/ 
OKI 9£ttLTffiSS0i$2OT-ffiHi?*V5o ^{§^ 
A/D^&|eJSS3 4, 7')7f 3 8, 'J+tV^ 
/I/0&3 9£^LTffi^0&4OT'ffiffi;*-*l£o Z<D£ 

team* i o o \mm.iE ft*, m^micte. w±oaso 
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smt titer : ^*;mi««/ ^ u temw *g«x*i 

is 

mm?%BmT.m£*^?zzt*&®it-?z>7 :;: Jzi\' 
maw 1 EKioTi;*jbfi*Ea»a. 

JWI*M31S*n*EIMI«£» JWIH^- KT'^v** 

; # ie*s tiztsmmm tit* # * ±Effin*ic(s 

[»5»S4 ] ±EE»«tt«? r * **«E««f*"W5 

«ih^- kti*^* >m#tf±SB7 s -r x*«Eia»fl; 

0«-Hfl«c»W- 6 ftfcW 2 ©EttflttClcES <*n« d i: 
*W«tr *WsRJ|i 2 Ett©^* /l/fl»E»*SS. 

r u y tifif £ <t « w«i -r *m 

sun 2 ek©?*^* ivmwKsm. 
m&m6] sb$m%— Rcsu-ST^juft?©* 

m&&£ y "bttt^ c <t * w« <t r «kpii 2 EWry 

*JUfl»EIWS*. 

y*ti«MrtlcJH*«l**n*MEttU\ SSS^- K 
(c^L^Tx^/UA^tcjzUiHttMIIIAtcllRktttt^rti 
*IBiHBt«»:y , b / J>*t' k Ci:*1»«tr*lliaWI2IB«© 

y 1 BSStiUftrsnXKU:* SBg^E- Kfcfcl^Tx 
5?9/l/flH»(cj:y 1 BS«MJAr«B)MkJ:y fi^tt^ 
C * »« i T * »# 3! 2 Ett © * / UflMMMW 

y*Mwm*WB©**«!:tt» bhh*- kic^tx 
^*/wi#ic«ty«i«*n5Biii©**tf«ty«b/j\*i> 



ffiSfc LT?t 3 C <h *W«i T «H«qi 2 El©fv>^ /I/ 

E»*ftfe^$>*/wi**mw**^y ^ 
sa^nrcx^^/ws^, ES«n*©8»©E8«iiss 

ES3&8. 

[ItSRJS 1 3 ] ±EffiHi*«&tt. A7J{§^©«^*B*& 
jt*C«k*»«tr*««flI1 1E«©^i**il/fl»E 

[^114] ±§e«mt xv^/Hi^tfE® 

3"*l*SI 1 ®EIMi««AJnMlc«U ±EJB 1 ©EM 

mmiz$amrznz>7 : *j*i\'m^& y fcfiffitt*©^* 

MHH>BHfn«1 2 ©EflmSfl-fflffllclt-r St 5 
tfffiMtfrPft *MK <h r Sift** 1 1 E 
BWt^^jHI^EWBE. 

±EE»«tt©Rfc*Eiaf««teEIMr*ife» JESSStf 

tb * titc t 1 £ ^ t y ic ww* sais 

<t> 

[fllffqi 1 6 ] ±EEt«8Wi. ^-r 7. 9«I3S«« 
E@^^o 

ft*EtMH*lcES*nfc» ffUS** 5 *^***^* 
[^*JS 1 8 ] ±Ett*#SW:» xv^/Ws^c J: y 

«ii«*ti*iaas©BMfc*«8ir«p<*yt. ?=J*i\,m 
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6&37<Jl'2£<l*S£<!:£1fm<hr;5§i*JS1 7E 
ttfl>7*S>*Jl/fl»»£«il. 
[ff3?J11 9] ±EBtttttt& x< X^ttlBUWIfl: 

BSHOWIIIfcBWi] 
[000 1] 

$>*/MM*fl»*ffi»8LT7V x*ttE««WcE«/ 
[0 0 0 2] 

x^-^-^u =)-•?" (vtr) tfii^nT^?. *£ 
Kara? n« 0 aun^-KT© 

re»B$IB*»it*aWIB©WflW« i *os»y-^K 
T'-ytcIBWUrcf *&tc»» K*«WWrft 
[0 0 0 3] 

i§?7^5 1 UflW £: L TEii/«£T l * Sftx -c x * 
•/WStflWIT**^ ±5SLfe**^-K£«BtlB 

* - k icffl a r * immmow y ^ c fc tf t* 
[0004] coj;-5«:ras*«j*'r*rc» 

ttftx-f X^ttlBMWM*:*, VTR lc£l7«flW%- K 
[0 0 0 5] 

mmizmfr? ±E<&s35S£#3i-r*fc 
tttc«*T**»w©7*y*ju«*E«»»ttx ^-^^ 

j|/«*&l£l8LT5>*l*7'**X^1l6ftE*«<ttcE 

arsT^ji/flWEarajsicasi^T* mmv>E.m&<o 



* Jl/fl»*» ±EIB»«H*©IBI«H*JcBBiar *IB«I 
[0 0 0 6] *fcx *RH<D7H>$JMmaHM& 

es^is <t « m a. z> c t * w a t r * %> ot* s * . 

[0 0 0 7] ±E©7*5>*/l/«*E»**&tf»lltC<fc 

ntf* «wwi*MW>7H>*/i'ffl» : &» EffV&Sftcji 

EtMMWcKtST**. 
[0 0 0 8] £fc. ±Efl!>RII*Jlil*T3fc»[CJIJIET 

Rifig^fBSK^itsBS^nrcEJi^^^/ns^^s^-r 

*E»««[cE«*tifcv Stt*tf«4Rtt£7 ; i'*;l' 

*y *y ic*«-r*««ie<!:, «w*nfc7 f s?*;Wi 

[0 0 0 9] gfc, *»*a©7 T 5?*/l/fl»?l£Slltts 
7>^7^-b X RFflgaEfltaXltQ Aft *E«««[c-E 

Knit. aiwtffc^jifcfcT^^Mi^fcttfcai-r 

[0 0 10] ±E©7*5^WB^W££SH5KftSllteJ: 
n«\ BMDtV x*ttEIMM*U:JI**fftt*"eE« 

[0 0 1 1 ] 

*r. ff* yU«*EM««©«U««l=O^TKW U 
ZtOffimzmm LKtf 6 7*5? * ; U«^E»*»lco^T 

[0012] am. *n^<D*figo)— iwrpa5*7y 

©f-^f /WS^IBS^HJi, 7^3.-7-1 R'SiJtlft 
Jl/fftLTx^X^ttl3iS*1 ooicEar**© 
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ibis?**. i+iefOiB^t- Kico^-n*&arr*<> 

[0 0 131 J-XTH:, JrcD^v'-SUl/fS^IBfigBCD&gB 
[0 0 14] 7^-7- 1 1 ^Ufc^'a yfifciMf^jg 

a— f 1 1lDm, «2B-r%itfES6 1 , 2 
frS HjKLft^*^frS0*tt1WHC«fcy 

[0 0 1 5] 7 s — 2?li, fa-tl 

ttA7JWy§jL0B1 3*^LTA/D*»B1 4lC« 
l*» IM§© : E/7Jl'/XTUtl'ffli§> EDTV 

4»j9j«*a£©*jiM*?*y» 2ic«^?n 

[0 0 16] A*«y»*0HH 3T'tt, 1 
frSflDT^n^flW^ ®mi&i£ (BS) ^a-^-HO) 

^awKs^sA^trfts^-WA^wt^wys^sti 

S?*n**£lcW\ ftf»x-*fcLTH«*lcA*l**iS 
MMHrKJ: y % COx^/Ms^SBggHtfBiSStt 

[0 0 17] A/D«»»1 4Ttt. A*«iy«Aiatt 
1 3^ecD7'7-P^W}^!ffl^v 7H?*/UWWWt*lca 

[0 0 18] Y/CMI21K1 5T'tt, x^ynwwi 

(Y) (t^tfe (O fl»£jttoHBMrn*. £ 

(C2 0(DfeM«^Cr fcJtfCb j{j«aiS**l*. C1CDC 
r l*3K6flre«)?«4>* (R) fi«Jttj»fr6YA«* 

»L3i^fcflt*Tasy, cb itm (b) «w#fr5Y 

[0 0 19] r&*l\'XM9l*)&5LWi'\ 7 Tit. Y/ 
CttHlalSgl 5fr<3<7)Y{l^i:fe<flBl2]S&1 6fr6©2 

BSiM/SBtrat- K©W»Jlc«»*ti*. CilT*SiR 

5. 



[0020] 7*'J7-fH18, ywy/UBMI 9. 
JIJSIslffi2 0li, 7^*/UPM8tf§*£EE«8LT7VA* 
ttS3S8H*1 0 0lcBB«T*fc»G>ffin*«<D±»** 

[0 02 1] 7"y7-f;W18tt, MMQK6 2fl k 60)X 

[0022] y^>y;i/SKi 9m ±ib©imm/ 
[0023] £18082 o-ra, y*>r/ua»i 9fr 

PEG (Moving Picture Experts Group) 1, MPEG 

^©fctoo/^y-^mnywjttts *yw»6 2#sass 
titMHt/Mirc- k« y eaflwcs-^Tm? 
n^o Ri*u-ncj:yffii8*ff3«^©igHWiwiico 

l^Tt*v BI2«MillL&tfS*»T*. 
[0 0 2 4] -7?s XMD»jfUB1 3iC6©*^fl 

*o *LT» x>>-S»;l/A73<5jyS^EK3 7T*H»#S 
Oxi>^;UA73ffl^<h^yg^.6n> 7*'J7-f^3 
8, VVs7lU®g&3 9, EE8SlHlSS4 0£rt-LTT;U^ 

ruy^xHHi4 nc#ae*n*. ±ib<t)#[hiss 
k«j y »ii«*ic»^T» * — * #w y »*. s 

[0 0 2 5] 7Jl/f7"L/7 7X084im EES! 08 
2 0/)S©T-7$/l/Ki7-^, £E$§084 OfrZO)? 

y7 7 ;Ux-^lcS»*nTF I FO (Fast In Fast Ou 

t) ^ ; ty4 2itjM6n-5o 

[0 0 2 6] F I FO^=E<JA2it. KSfcZtltcTZ?* 
A084 l#S©5'y7»/UT-$#g«3r*l*. F I F 

o**y 4 2»c*«*nfcT f -t >»s y-cx^ttiaaa 
#1 oo'%a}iESStaic$43«7Bt»m^rtu mswiB 
s#aic * y x-f x-7ttiB^flt 1 o o icimztiz. 

[0 0 2 7] $y©!S6 2te. S^6 1 *^A7D^ 

[0028] ±aLfc7 s ^^/u«^83«SH«, tmm 
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fiffiB*TIB«*ff3^-KT»*. -75, *B3Bre- 
fit- KT*tt— SOEHWBl^MU- hT*i3S£ 

tfc\ «B$mt- FvitEEmm (iase->hb-h) * 

So 

[0 0 2 9] $/cv *HSfetDm«lC*5^Tl*s M«Hi9 
©BXfttt* MM*- KTtt 7 0 4X480 

MM (6 07-r-/UK/f» tU *WIBt-KTl*3 
52X24011 (3 0 7l/-/*/fSD <t LTV*. C 

TU-R60 1 ( I TU-R ; International Te I ecommun i ca 
tion Union-Radi ©communication Sector) lC<fc-I> *&©■£' 
&«l*S I F (y-^A737*--7«> r- ; 
Source Input Format ) lefcS'fcWT'&'A MPEG1 

LTJ»B*tiTV*MIHKT**. 
[0 0 3 0] *H8S©fBJglC*5^-c\ i&rLt»±EOH 
^St^ffll^^SJi^ffi 4 , SiSftt- K©H*lfc£« 
BWB*- K©BJRR£tf^«©B«lcaoTV*it£' 

[003 1 ] ±§3©BiSff : E- KTli% B*»f§^©®J8 
(Y) fitW>7'JVy«5MBt*13. 5MHzt 
U 2^©feS<I^Cr3o£tfCb©^>7y V?J§;£3& 

*<DV>7'J><?f3 : &Wl)tlc&V 4 : 2 :.20WM9 

©@it (y) fi^wvry v^naR»naxt-K 

£W«lC13. 5MH ztU ffiilOjSBMlTttC 
r 0D-9->^y>^MaHK*6. 7 5MHz, ffiSflfl) 

j&SiSrr-iicb ©■9->yy>f«a»*6. 7smhz 

i-r^o E©J:3*l««fflrett4 : 1 : 0fcPW#n*. 

[0 0 3 2] BjaflreicoiTfcRMftlz, BfflHt- K 
Jc«(6-r««*Rt- KTtt»y7'J V^MMK* 2 0 
kHziU *BSIHre- KT'tt 12kHz tTSo 

[0 0 3 3] *J3, WWMre©JE»C$WSoTs 

r- tfWIB* ft£> tU ftlC&TlS C <h £S y 9 Utfr 
*- h / -f XWlc J:«HR%fb«»ft < T*¥ So 

co*^ftHH©*<b»» dct (««a-y--r>*») 
*^*ff»B*»c#s£L*Ti*c£j^5ftTv*. 

[0 0 3 4] BBS*- KttlCtt* ±aSL/c 

4:2: 2i*ftfctt««^©Y«*©«KJBatt*6 
MHzlcWRU 2^©feMtCr, Cb©gBJ§;£S 
£#IC3MH zicftjpg-r*. —7?, SBMTC-KMC 

i* % 4 : 1 : ot*nfci»®fs^©Yfg^©aBja-»a 

«3MHz(C«iJIBU 2-P©feM(I^Cr, Cb©^B/§ 



*»£ftlC 1 . 5 M H z iCftJU-TS,, 

[003 5] W±©J:-5fcA7Jfg^1<fe£#ltLT\ M 
«MI#©ffi«**» KTt* 6MbpsiU 

gB^Ht- KZHi 1Mbps ^f§^© 
ffifil^tev BBSS*- KW* 128kbpsiU «B$ 
IS*- KT»6 4 k b p s 

[0036] Bant- Kfc«B»ire- K©wy*A 

I*, a.— Wj9*fBR6 1 *rt-LTWefr3©tf— 8« 
!3$irS#ffi©rtgfl£xv> - *;U{M^f3$ig 
■tflMLTglbttKft^J^lcrSC^fcTSS. fit 

swroa^jyfcavriWM*. w«t-! * t Lrmrn 

#JW*6 2lc3aS6tiTHW**u =E- Kttiy*X.tfftfe 
ftS, MX.I& IBST*»tttf«Si?**l*tettBBIIt 
*- RcWy*a.8*i* 9^ K->3— 7***i3U:»4*B$ 

Mt-KicwywAsn*. c©*-Ruy«aj&fls 

(*> $'Jffl)£6 2©0i*Lfc^*^?IU:lB1Si"*lT\ « 

a » stM*«3a»i3is*n« -> y -x#*i*iet«- s<t * 
ict*. a— rosx Lftvisy m l*- K-pi3»jtWr*> 

*lS<fc-5lcLT i tJ:l\> 

[0037] 7 s s>*/uAawyea.0tti 7, 3 

7fcttffl«IMf#SAa*ft ; 57 ? 5?*/UAatf» Bust 

©BBftfitiSttt, B*75^©B«?«JS7 i Hf i^a > 
(HDTV) T*35SM-f tfv^aV, NTS C73itl£<fcS 

vayttiztmtftzwim (edtv) % B*wLn?m 

ffl©x S?* yl/JKiM^S: £*mm LT^*. 
[0 0 3 8] mz. E1 1 ©xv^Hl^IBIiggTx rI 

s^-^•8BS«^T3«^©*8m^col^TiJ^0^■r5o mse 
- Ksjtcprau- HBS^Tdo 

[0039] S3 2 tts 01 ©^v^WS^BB&gSTRT 
»U-HB»*fT3J:9icLfc»$©» JI^[h]K2 0© 
-«MMH*Sr^oy*HW*. d©ffi$lilllffi2 0 

i*> s5a?LfcM p e Gm<DE.W5 : &itm^Tvmm ! %-% 
■«/«■«■«- K*»jeLTff«**«y»**fc» 

ib^-&*73;£ic^i^T^a!-r*<, 
[0040] y-yv^/ngai 9#5©7 s s>*/uwwMi 

#1*. S»l2]ffi2 3*^ LTD CTgP 2 4 (C«$g*n, 
H5S^8!!©-aT'S5DCT (mntrOaS) tfi» 

[0 04 1 ] ft^bgP2 5Ttt. DCTS524T'DCT 
4i««6*nfc«M*«9fl««?<bS-tu ±!3©JS»8WS#© 
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xTvzn -ctmilt* ssy (*j*> zti&z&mmy 
ton*. ^snteMsfcawwi. wsss^ms^bT. 

!S(Tfe*a : fKb7.7 L 'v^^:*<'rntfJ:i\ T&to 

i^fy7^«<rft» 4 

tt, ^U^yuy^X0l»4 1 <biS*»jMbS52 6<hK>M 
6to*o 

[0042] iSS^bSfl 2 6 2 5 iCfctt 

nfc«?*b*»fl«Ba\ asDCT»2 7u:ass*iT» d 

CTg52 4lCfctt*DCT<bffl<D#lirri8!DCT (iSSgi 

[0 0 4 3] JS»DCTgP2 7CDl±S73l*s JjDSH]SS2 8£ 
n-LT3K*l«3ft*«H«fflBI«^ J E'J 2 9lC«»A**l*. 
dOjtX7J(R]Sl**l«ffliS^ : E , >'2 9<Daj7Dl±> Mills) 
S82 SKMSftT. ffl»aoaDCT»2 7tf»6©tt»<!: 

in** tu mm^if-iiiisaflWiHfc* t 'J 2 9 icix y 

&$*l*o 5DD!riWli**MMiH«^*y2 90tt*tt» 
$fc> Bua!©M»[2]K2 3lcSlnA73<t:LTttSS^ns 

y -9- > y;naK 1 9 fr&iDT'J* ii'WimiE^toM-fttf 
^fig*n*o cv>mi*t>\ mas©DCT»2 4ica&sn 

*f*^ J UBfeflMe??* *» 

[0 0 4 4] COJ:5ft«jaicJ:*iWr» HulMtcfcfLT 
»bLfcffi#7£W-*«tb LTffitt*«9fc4k" 

[0045] W>-7l\sBmi9#&<DT&*l\r 

¥73 IrJ*> toOWHsftfiEtfO^fcWKT * E 

< WUW>a^»»l*IM«fl> 

[0 0 4 6] asggotttutsjiui* tfy r- u- hww» 

2 2lc>Se>*U ft!lttl&6 2fr6<0S@ift : E- K«51H* 
to*o COIBttt^r-U-Mcj^RrfcU-hEIMcr? 

t^TtifBsr*. hu-h*ijtaia52 2T'i*> * 

nWiaS^fctfHfc* I (Intra) + . B (Bi 

directional ly predictive) tf^^-V. P (Predictiv 
e) t^^ch^tfto^v^P^ny**^^^ 

«**u ?/i/??uy9zi9E54i (cotton*. $ 
2 5ic«tte*n*t«»c» «?<b»tt»siWBe:LTT 



[0 0 4 7] 7Jls?7U9?*ntt4 1?l& ±3!Lfc 

tm^txmmLticmxs mm?— 9 33 j: vwhm 

«WOt*IM7 ? -5'« 5 ->y7';l/7 s -*tcS»*tiT» F 

1 FO/i'J 4 2(C3M5n*o 

[0 0 4 8] ^LT» F I FO«'J 4 2 lC*«**lfc 

->y7 T /U7 r -^«, T^x^ttiawttti ocmdibh 

My K*h7y*>f»JWL*#S» *-4>1&)g)gJS(c£ 
fet»:TW*ttl*ftT7V X*ttlB»»M* 1 0 0 (CIB8$ 
to* 0 

[0 0 4 9] 031*. 02lu5xLfcBM»fl#COffi*lliaK 

2 OlCfe*. TO lfv h U- H3»©«ff*KWr*rc 

[0 0 5 0] M)iELfc<t 'PlCv *XttM>fl?flr?(i« «^ 
<bTr-STpJ^tf y h U- r-IB^^tT-5. MtMI^OIBtt 

o. i#»c4Mb p s©7-^tjn> aeiiTftt^ifi 

#§<DW«lCtt LTl* 1Mbps ©x-^<t*tl*o 
[00 5 1] C0>RT£U-hGIR«173fc46U:& IBS 

T-t^mmmfcy oo<di=i$k»»sh» j e 

LTs F I FO/ty4 2lC*»*nTl>*tt»(I*tf 
1 ■fe^^»*3llc^o/'c^T'±IBa)f3filft^ ; &<*it 

f i f o*=e y 4 2 icwvttntc&mm^tfmf 1 

MU ^©-fe -> * 'NCOIBSK)^^ -5 o 

[0 0 5 2] ff«0Hl2OT»JEI8*nfc»«HI* 
6\ El3 (a) <Z>J:5lC4Mb p sT'O. 2»H©8MR 
OT7 1, 1 MbpsTttO. 4»H©»8rtlt7 2a 
JBJ:tf7 2b. 4Mb p sT'O. 1#^<DW^fl^7 
3, IMbpsT'WO. 89noMMI47 4B«J:tf 
7 4 b, • • • tl^J:^lC)K»ttJ73*ftfc«d*«lt 
LT±IB©IBS»)ff : &SiWr*<, CKDJEfiSBW^^t*, 
?;U9 1 ^Uy^XS»4 1*^LTF I FO^f'M2 

ic— iiasns. c<df i Fo^^y 4 2©^** ,; i 

Mb i t T-fc-St-f 1Mb i t ^©ffJSB^ffl^ 

6^f i Fo*«y4 2(cmt&h.feRtjS?« sasm/c 

[0 0 5 3] EI3 (b) t*s C0>IBttlM^<O«?^L 
TU%. C©«IJ7«^ x-f X-?«I3S!{S!(*1 OO'NCDIB 
gl/-h?5Mbp stLTfiy. FIFO^t')42 
lcS»*n/c1Mb i t<DW»<i^OfBSlM¥«0. 2 
»TH7-r*. -rSto^s fi«J©1 E©IBSll!lfF8 1 
T% 4MbpsT*0. 2Wa(DWiWim^7 1 , IMbp 



(7) 
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sTo, 2 w$<DW&m^ 72a xvmzmmtt 
jwktt * t. izMft±f%m 8 2 ic^-r <fc o ictmmft 

*—E.ft±-?2><> f U, F I FOt^V 4 2iC-] Mb 
i t <D^«##m/S«* ft*<fc\ '4z<DBmWltt8 3 

«?f-5. d05fB^afF8 3T1iv IMbpsTttO. 2 

^(DW!t!ft^7 2b, 4Mbps TO. 1 WSOWim 
IMbpsTO. 4ffl&0WiMm^7 4atf 

xVX?#fBtiieH*1 0 0lcfn>H3-tlTgE§i3rft£o 
[0 0 5 4] xfX^ttSBSHgttl OO^T^^f 

tfy^T'yy (MR ^!)^7y+>WJtn. * 

LT. F I FO^^'J 4 21C, 1 Mb i t #<DWHi!x- 

■pftfl&BKOWMfcfl^tfUK £8BgM*±l$Ga8 2#g< 

SU-hlBtWrfrn*, A^I«^tS«-S I F 
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(54) DIGITAL SIGNAL RECORDING METHOD AND DEVICE THEREFOR DIGITAL 
SIGNAL REPRODUCTION METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to record and reproduce digital 
signals with a high image quality mode and long-time mode varying in compression 
rate from each other on the same disk-like recording medium. 
SOLUTION: The output of a tuner 1 1 is separated by a sound and data separating 
circuit 12 to videossound signals and ancillary data. The video signals are 
compressed in a compression circuit 20 via an A/D conversion circuit 14a Y/C 
sepn. circuit 15a color demodulation circuit 16a prefilter 18a resample circuit 19. 
The sound signals are compressed in a compression circuit 40 via an A/D 
conversion circuit 34a prefilter 38 and a resample circuit 39. The compression 
rates of this time are switched by a control signal for setting the high image 
quality/long-time mode. The compressed videosound signals and ancillary data are 
synthesized by a multiplex circuit 41 to serial data which are recorded on the 
disk-like recording medium 100 via an FIFO memory 42. At the time of 
reproductionthe video signals and sound signals are outputted by the procedures 
reverse from the above. 



CLAIMS 



[Claim(s)] 

[Claim 1]A digital signal record method which compresses a digital signal and is 
recorded on a recording medium in which random access is possiblecomprising: 
A pressing operation which compresses an inputted digital signal with a 
compression ratio specified by a control signal of two or more compression ratios. 
A storage process which accumulates a compressed digital signal in a memory. 
A record process of recording an accumulated digital signal on a record section of 



the above-mentioned recording medium. 

[Claim 2]In a high-quality mode as which the 1st compression ratio is specified 
among two or more above-mentioned compression ratiosa digital signal is recorded 
on a recording medium with a fixed rateThe digital signal record method according 
to claim 1 wherein a digital signal is recorded on a recording medium at a variable 
rate in the mode for a long time as which the 2nd compression ratio higher than 
the 1st compression ratio of the above is specified. 

[Claim 3]The digital signal record method according to claim 2wherein a record 
section where a digital signal is recordedand a record section where a digital signal 
is recorded in the mode for a long time are respectively specified according to the 
above-mentioned compression ratio by a high-quality mode of the above- 
mentioned recording medium. 

[Claim 4]The above-mentioned recording medium is a disk shape recording 
mediumand a digital signal is recorded on the 1st record section established in the 
inner circumference side of a disk shape recording medium in a high-quality 
modeThe digital signal record method according to claim 2wherein a digital signal is 
recorded on the 2nd record section established in the periphery side of the 
above-mentioned disk shape recording medium in the mode for a long time. 
[Claim 5]The digital signal record method according to claim 2wherein a sampling 
frequency of a digital signal in the mode is lower than a sampling frequency of a 
digital signal in a high-quality mode for a long time. 

[Claim 6]The digital signal record method according to claim 2wherein maximum 
frequency of a digital signal in the mode is lower than maximum frequency of a 
digital signal in a high-quality mode for a long time. 

[Claim 7]The digital signal record method according to claim 2wherein there are 
few screens constituted one by one in unit time by a digital signal in the mode for 
a long time than the number of screens constituted one by one in unit time by a 
digital signal in a high-quality mode. 

[Claim 8]The digital signal record method according to claim 2wherein there are 
few pixel numbers which constitute one screen with a digital signal in the mode for 
a long time than a pixel number which constitutes one screen with a digital signal 
in a high-quality mode. 

[Claim 9]The digital signal record method according to claim 2wherein a size of a 

screen constituted by a digital signal in the mode for a long time is smaller than a 

size of a screen constituted by a digital signal in a high-quality mode. 

[Claim 10]The digital signal record method according to claim 2 giving priority over 

reduction of quota bits to a center section of the above-mentioned screen to 

reduction of quota bits to a periphery of a screen constituted in the mode by a 

digital signal for a long timeand performing it. 

[Claim 11]A digital signal recording device comprising: 

A compression means which compresses a digital signal with a compression ratio 
specified by a control signal of two or more compression ratios. 
A memory which accumulates a compressed digital signal. 



A recording device which records an accumulated digital signal on a record section 
specified according to the above-mentioned compression ratio of two or more 
record sections of a recording medium. 

[Claim 12]The digital signal recording device according to claim 11 having further a 
complexity detection means to detect complexity of the above-mentioned digital 
signaland changing a compression ratio of the above-mentioned digital signal 
according to detected complexity. 

[Claim 13]The digital signal recording device according to claim 11 wherein the 
above-mentioned compression means changes a compression ratio based on 
accompanying data in which a signal standard and the contents of the input signal 
are shown. 

[Claim 14]The above-mentioned recording medium has the 1st record section 
where a digital signal is recorded in the inner circumference sideThe digital signal 
recording device according to claim 1 1 being a disk shape recording medium which 
has the 2nd record section where a digital signal of a rate of low compression is 
recorded rather than a digital signal recorded on the 1st record section of the 
above in the periphery side. 

[Claim 15]A digital signal reproducing method which reproduces a compressed 
digital signal recorded on a recording medium in which random access is 
possiblecomprising: 

A read-out process recorded on a record section where the above-mentioned 
recording media differ of reading a digital signal with which compression ratios 
differ respectively. 

A storage process which accumulates a read digital signal in a memory. 
A decoding process of decoding an accumulated digital signal. 

[Claim 16]The digital signal record method according to claim 15wherein the 
above-mentioned recording medium is a disk shape recording medium. 
[Claim 17]Digital signal playback equipment comprising: 

A reading means which reads a digital signal which was recorded on a record 

section where recording media in which random access is possible differand with 

which compression ratios differ respectively. 

A memory which accumulates a read digital signal. 

A decoding means which decodes an accumulated digital signal. 

[Claim 18]The digital signal playback equipment according to claim 17 provided 
with a filter characterized by comprising the following. 

A memory which accumulates an image of the past when the above-mentioned 
decoding means is constituted by a digital signal. 

A difference circuit which asks for a difference video signal with an image of the 
past accumulated [ above-mentioned ] with the present image constituted by a 
digital signal. 

A signal limit means which restricts a frequency band and amplitude of the above- 



mentioned difference video signal. 

A subtraction means which makes a signal with which a frequency band and 
amplitude were restricted subtract from a digital signal decoded according to the 
compression ratio. 

[Claim 19]The digital signal playback equipment according to claim 17wherein the 
above-mentioned recording medium is a disk shape recording medium. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the method and device which record / reproduce a 
digital signal at a recording mediumespeciallythis invention compresses a digital 
video signal and relates to a disk shape recording medium at the digital signal 
record method and the devicedigital signal reproducing methodand device which 
are recorded / reproduced. 
[0002] 

[Description of the Prior Art]The videotape recorder (VTR) using magnetic tape as 
a means for recording / playing a video signal and an audio signal at a recording 
medium is used. Usually it comprises VTR for home use so that the time which 
can record a video signal etc. on the magnetic tape of predetermined length by 
changing the mode to a canonical mode for a long time (for example3 times) can 
be chosen. Generallywhen recording a program etc. by within a time [ recordable 
by a canonical mode ]a canonical mode with good image quality is chosen. The 
mode is chosen [ the case where he would like to record the prolonged program 
exceeding the record time in a canonical modeetc. that there is no break in one 
magnetic tapeand ] for a long time to record many programs on one magnetic tape. 
[0003] 

[Problem(s) to be Solved by the Invention]On the other handrecord / renewable 
optical disc is spreading by making a video signal and an audio signal into a digital 
signal in recent years. Although the disk shape recording medium was excellent in 
random access nature compared with magnetic tape and high-definition 
record/playback were possible for itwhat can change the canonical mode 
mentioned above and the record time which is equivalent to the mode for a long 
time was not provided. 

[0004]Are carried out in order that this invention may solve such a problemand 
the disk shape recording medium which can record a digital video signal etc.lt aims 
at providing the digital signal record method and the devicedigital signal 
reproducing methodand device which carry out considerable to the mode 
respectively the canonical mode in VTRand for a long time and it enables it to use 
in the mode a high-quality mode and for a long time. 
[0005] 



[Means for Solving the Problem]A digital signal record method of this invention 
proposed in order that this invention may solve the above-mentioned technical 
problem is characterized by that a digital signal record method which compresses 
a digital signal and is recorded on a recording medium in which random access is 
possible comprises: 

A pressing operation which compresses an inputted digital signal with a 
compression ratio specified by a control signal of two or more compression ratios. 
A storage process which accumulates a compressed digital signal in a memory. 
A record process of recording an accumulated digital signal on a record section of 
the above-mentioned recording medium. 

[0006]This invention is characterized by a digital signal recording device 
comprising the following. 

A compression means which compresses a digital signal with a compression ratio 
specified by a control signal of two or more compression ratios. 
A memory which accumulates a compressed digital signal. 

A recording device which records an accumulated digital signal on a record section 
specified according to the above-mentioned compression ratio. 

[0007]According to above digital signal record method and devicea compression 
ratio can record digital signalssuch as a video signalon the same disk shape 
recording medium in the mode with a mutually different high-quality mode for a 
long time. 

[0008]A digital signal reproducing method of this invention proposed in order that 
this invention may solve the above-mentioned technical problem again is 
characterized by that a digital signal reproducing method which reproduces a 
compressed digital signal recorded on a recording medium in which random access 
is possible comprises: 

A read-out process recorded on a record section where the above-mentioned 
recording media differ of reading a digital signal with which compression ratios 
differ respectively. 

A storage process which accumulates a read digital signal in a memory. 
A decoding process of decoding an accumulated digital signal. 

[0009]This invention is characterized by digital signal playback equipment 
comprising the following. 

A reading means which reads a digital signal which was recorded on a record 

section where recording media in which random access is possible differand with 

which compression ratios differ respectively. 

A memory which accumulates a read digital signal. 

A decoding means which decodes an accumulated digital signal. 

[0010]Reproducing a digital signal recorded with a compression ratio which is 
different in the same disk shape recording mediumperforming processing which 



reduces a block strain according to the compression ratioand having made it 
output according to above digital signal reproducing method and device A sakeA 
video signal recorded in prolonged mode of a high compression rate is also 
renewable by practical image quality. 
[0011] 

[Embodiment of the Invention]Belowit explainsreferring to drawings for the 
desirable embodiment of this invention. Herefirstthe example of composition of a 
digital signal recording device is explainedand a digital signal record method is 
explainedreferring to the composition. Nextthe example of composition of the 
digital signal playback equipment corresponding to the example of composition of 
the above-mentioned digital signal recording device is explainedand a digital signal 
reproducing method is explainedreferring to the composition. 
[001 2] Drawing 1 is a block diagram showing the example of composition of the 
digital signal recording device which is one gestalt of operation of this invention. 
This digital signal recording device records the program received with the tuner 
1 1the signal inputted from an external instrumentetc. on the disk shape recording 
medium 100 as a digital signal. A video signal and an audio signal are recordable on 
this disk shape recording medium 100 by any recording mode in the mode the 
high-quality mode which permits that the record time becomes short and thinks 
image quality as importantand for a longtime which permits deterioration of image 
quality and thinks prolonged record as important. These recording modes are 
mentioned later. 

[0013]Belowthe composition and its operation of each part of this digital signal 
recording device are explainedreferring to drawing 1 . 
[0014]The tuner 1 1 is for choosing television broadcasting etc. and 
receivingseparates the accompanying data which is data used for an analog video 
signalan analog voice signalvarious controletc.and gets over and outputs. 
Operation of this tuner 1 1 is controlled by the instructions from the operating 
system 61 and the control system 62 mentioned laterand reserved information 
from a timer which is not illustrated. 

[0015]In a sound and the data separation section 12the analog video signalanalog 
voice signaland accompanying data of each other which are outputted from the 
tuner 1 1 are separated. An analog video signal is supplied to A/D converter 14 via 
the input switching circuit 13and an analog voice signal is supplied to A/D 
converter 34. The accompanying data outputted from the tuner 1 1 is control 
signalssuch as a monophonic recording / stereo discrimination signal of an audio 
signaland an EDTV discrimination signalis supplied to the control system 62 and 
used for distinction in the modeand a change [ the high definition/for a long time ] 
which is mentioned later. 

[0016]In the input switching circuit 13the analog signal from the tuner 1 1 and the 
external input signal inputted from external instrumentssuch as a satellite 
broadcasting (BS) tunerare changed. When the external input signal from a BS 
tuner is chosen hereit is controlled by the control signal simultaneously inputted 
as accompanying data so that this digital signal recording device performs 



recording operation by a high-quality mode. 

[0017]In the A/D conversion part 14the analog video signal from the input 
switching circuit 13 is changed into a digital video signal. 

[0018]In the Y/C separation circuits 15the luminosity (Y) signal of a digital video 
signal and a color (C) signal are separated. In the color demodulation circuit 16the 
two more color-difference signals Cr and Cb recover from separated C signal. This 
Cr is the signal which deducted the Y signal from the red (R) signal component of 
the three-primary-colors signalsand Cb is the signal which deducted the Y signal 
from the blue (B) signal component. 

[0019]ln the digital input switching circuit 17digital input signalssuch as a Y signal 
from the Y/C separation circuits 15the two color-difference signals Cr from the 
color demodulation circuit 16Cband high-definition broadcast from the outsideare 
changed. When the information about the image quality and tone quality is inputted 
as accompanying data with the above-mentioned digital input signalit is used for 
distinction in the mode [ high definition/for a long time ] in the control system 62. 
The digital video signal selected here is sent to the pre-filter 18. 
[0020]The pre-filter 18the resample circuit 19and the compression circuit 20 
constitute the principal part of the compression means for compressing a digital 
video signal and recording on the disk shape recording medium 100. 
[0021 ]The pre-filter 18 restricts the frequency band of a digital video signal to a 
predetermined value [ high definition/for a long time ] from the control system 62 
based on a mode control signal. Restriction of this frequency band is performed by 
decreasing the signal component of a video signal from the high-frequency side. 
[0022]In the resample circuit 19a sample rate is chosen [ above-mentioned / high 
definition/for a long time ] based on the discriminated result in the mode. 
[0023]In the compression circuit 20the digital video signal from the resample 
circuit 19 is compressed with the predetermined compression ratio according to 
the mode high definition/for a long timeand is supplied to the Multiplex circuit 41. 
As a compression method used hereMPEG(Moving Picture Experts Group) 1MPEG 
2etc. are typical. The parameter change for the rate control in the case of 
compressionetc. is performed [ the high definition/for a long time ] which is spent 
from the control system 62 based on a mode switching signal. The circuitry in the 
case of compressing with a variable rate is mentioned laterreferring to drawing 2 . 
[0024]On the other handthe audio signal from the input switching circuit 13 is 
changed into a digital sound signal with A/D converter 34. And it changes to the 
digital input signal from the outside in the digital input switching circuit 37and the 
Multiplex circuit 41 is supplied via the pre-filter 38the resample circuit 39and the 
compression circuit 40. In each of above-mentioned circuitsit is the same as that 
of the case where a video signal is received that each parameter is changed [ the 
high definition/for a long time ] which is spent from the control system 62 based 
on a mode switching signal. 

[0025]In the Multiplex circuit 41 the digital image data from the compression circuit 
20the digital sound data from the compression circuit 40And the accompanying 
data which is a control signal which shows the mode etc. [ high definition/for a 



long time ] from the control system 62 is changed into serial dataand is sent to 
the FIFO (Fast In Fast Out) memory 42. 

[0026]FIFO memory 42 is a memory for accumulating the compressed digital 
signaland the serial data from the Multiplex circuit 41 are accumulated. The data 
stored in FIFO memory 42 is read according to the transfer rate to the disk shape 
recording medium 100and is recorded on the disk shape recording medium 100 by 
the predetermined recording device. Since this recording device is the same as 
that of what is used conventionallyexplanation is omitted here. 
[0027]The control system 62 controls the channel selection of the tuner 11 etc. 
based on the instructions inputted from the operating system 61 and the reserved 
information set up beforehand. 

[0028]The digital signal recording device mentioned above can record a video 
signal and an audio signal in the mode a high-quality mode or for a long time. 
Herea high-quality mode is the mode which records at the rate of low 
compressionin order to permit that the record time per recording medium becomes 
short and to think image quality as important. On the other handthe mode is the 
mode which records by a high compression rate for a long timein order to permit 
deterioration of image quality and to think prolonged record as important. Herein a 
high-quality modevariable rate record which records with the fixed rate using a 
fixed compression ratioand records by changing a compression ratio (recording bit 
rate) in the mode for a long time shall be performed. 

[0029]In this embodimentthe pixel number of a video signal shall be 704x480 pixels 
(60 fields / second) in a high-quality modeand is 352x240 pixels (30 frames per 
second) in the mode for a long timefor example. These follow the existing video- 
signal standard and the former is based on ITU-R601 (ITU-R;International 
Telecommunication Union-Radiocommunication Sector). The latter is a pixel 
number adopted as a standard of the disk shape recording medium etc. which are 
based on SIF (sauce entry format; Source Input Format)and are called the video 
CD using MPEG1. 

[0030]In this embodimentalthough it is not necessary to necessarily use the 
above-mentioned pixel numberwhen the pixel number in the mode has a relation of 
an integral multiple the pixel number of a high-quality modeand for a long timea 
circuit can be constituted simple. 

[0031 ]In the above-mentioned high-quality modethe sampling frequency of the 
luminosity (Y) signal of a video signal shall be 13.5 MHzand both the sampling 
frequencies of the two color-difference signals Cr and Cb shall be 6.75 MHz. Such 
a video signal is called the video signal of 4:2:2 by the sampling frequency ratio. On 
the other hand in the above-mentioned prolonged modethe sampling frequency of 
the luminosity (Y) signal of a video signal sets to 13.5 MHz like a high-quality 
modein 6.75 MHz and the even-numbered scanning linethe sampling frequency of 
Cr shall be set to MHz in the odd-numbered scanning lineand the sampling 
frequency of Cb shall be 6.75 MHz. Such a video signal is called 4:1:0. 
[0032]In the high-quality sound mode corresponding to a high-quality modea 
sampling frequency shall be 20 kHz similarly about an audio signaland it may be 12 



kHz in the mode for a long time. 

[0033]Image quality deterioration by a block straina mosquito noiseetc. which may 
appear in the output to which the bit rate is restricted can be lessened by 
restricting the frequency band inputted in advance of compression of a video 
signal. It is known that it will be easy to generate degradation of such image quality 
at the time of the compression which uses DCT (discrete cosine transform). 
[0034] For exampleat the time of a high-quality modethe maximum frequency of 
the Y signal of the video signal set to 4:2:2 mentioned above is restricted to 6 
MHzand both the two color-difference signals Cr and the maximum frequency of 
Cb are restricted to 3 MHz. On the other handat the time of the modethe 
maximum frequency of the Y signal of the video signal set to 4:1:0 is restricted to 
3 MHzand both the two color-difference signals Cr and the maximum frequency of 
Cb are restricted to 1.5 MHz for a long time. 

[0035]In consideration of the above input signal characteristicsthe compression 
ratio of a video signal is set to 6Mbps by a high-quality modeand is set to 1Mbps 
in the mode for a long time. The compression ratio of an audio signal shall be 128k 
bps in a high-quality modeand shall be 64k bps in the mode for a long time. 
[0036]Although it is common that a user carries out manually via the operating 
system 61 as for the change in the modea digital signal recording device 
recognizes the contents etc. of the program to recordand it can perform them 
automatically a high-quality mode and for a long time. When the information which 
shows the category of a program is transmitted as accompanying datafrom the 
tuner 11 this category information is sent to the control system 62and is 
recognizedand mode switching is performed. For examplewhen the program to 
record is a movieit changes to a high-quality modeand when it is a variety showit 
changes to the mode for a long time. This mode switching operation is memorized 
by the timer etc. which the control system 62 does not illustrateand when 
recording the series program broadcast every day or every weekunless a user 
changesrecord may be made to be performed in the same mode. 
[0037]When the digital inputs inputted into the digital input switching circuits 1 7 
and 37 from an external instrument etc. are a high-definition signal and audio 
signalssuch as high-definition broadcastrecord is made to be performed by a high- 
quality mode. The Hi-Vision whose above-mentioned high-definition broadcast is 
an extended definition television (HDTV) of a Japanese method hereBroadcast by 
video-signal standardssuch as broadcast (EDTV) called the extended definition 
television using the same number of scanning lines as the present television 
broadcasting by NTSC systemetc. and PAL+ used except Japanvarious kinds of 
digital broadcastingetc. are assumed. 

[0038]Nextthe digital signal recording device of drawing 1 explains the composition 
in the case of performing variable rate record. As mentioned abovein this digital 
signal recording devicevariable rate record is performed for a long time at the time 
of the mode. 

[0039] Drawing 2 is a block diagram showing the example of 1 composition of the 
compression circuit 20 when the digital signal recording device of drawing 1 is 



made to perform variable rate record. This compression circuit 20 is for 
compressing a video signal using compression methodssuch as MPEG mentioned 
aboveand has further the function to change a recording bit ratebased on the 
control signal for specifying the mode [ the high definition/for a long time ] which 
is spent from the control system 62and changing a compression ratio. The method 
of changing a recording bit rate is mentioned later. 

[0040]DCT section 24 is supplied via the difference circuit 23DCT (discrete cosine 
transform) which is a kind of orthogonal transformation is givenand the digital 
video signal from the resample circuit 19 is decomposed into a frequency 
component. 

[0041 ]In the quantizing part 25the video signal with which DCT was given by DCT 
section 24 is quantizedand compression is performed by removing the high 
frequency paragraph of the above-mentioned frequency component. Processing 
which does division of each pixel value which constitutes an imageand specifically 
rounds off it not much (surplus) by the divisor (quantization step) of a certain 
value is performed. Since the surplus portion rounded off is not restored even if 
the multiplication of the quantization step is carried out at the time of extension 
reproductioncompression will be performed. What is necessary is just to enlarge 
the quantization step which is the above-mentioned divisorin order to enlarge a 
compression ratio. That isif a quantization step is enlargedsince most high 
frequency paragraphs of a frequency component become zeroa compression ratio 
can be enlarged. The quantization conversion factor of the video signal quantized 
by the quantizing part 25 is sent to the Multiplex circuit 41 and the inverse 
quantization part 26. 

[0042]At the inverse quantization part 26inverse quantization is performed in a 
procedure contrary to the quantization in the quantizing part 25. The quantization 
conversion factor by which inverse quantization was carried out is sent to reverse 
DCT section 27and reverse DCT (reverse discrete cosine transform) is further 
given in a procedure contrary to DCT in DCT section 24. 

[0043]The output of reverse DCT section 27 is stored in the image memory 29 for 
bidirectional motion compensations via the adder circuit 28. The output of this 
image memory 29 for bidirectional motion compensations is returned to the adder 
circuit 28is added with the output from above-mentioned reverse DCT section 
27and is again incorporated into the image memory 29 for bidirectional motion 
compensations. The output of the image memory 29 for bidirectional motion 
compensations is supplied to the above-mentioned difference circuit 23 as an 
inversion input againand difference with the digital video signal from the resample 
circuit 1 9 is generated. This difference is a digital video signal sent to above- 
mentioned DCT section 24. 

[0044]Since it compresses by detecting only the portion which changed to the 
front screen according to such compositionefficient animation compression can be 
performed. 

[0045]The digital video signal from the resample circuit 19 is detected in the 
complexity detector circuit 21 in which the complexity is a complexity detection 



means. The easiest methods for detecting the complexity of a video signal are 
horizontal and a thing which judge some of vertical high frequency components 
which are included in a video signal. That isthe image of a simple pattern with little 
[ including a high frequency component mostly ] change on the image of a 
complicated pattern with many fine portions judges the complexity of a video 
signal based on a high frequency component seldom being included. 
[0046]The detection result of complexity is sent to the bit rate control section 
22and a recording bit rate (namelycompression ratio) is changed based on the 
control signal which specifies either of the modes the high-quality mode from the 
control system 62or for a long time. The variable rate record by this recording bit 
rate is mentioned later. The macro block type called I (Intra) picture from which a 
disposal method differsrespectivelyB (Bidirectionally predictive) pictureand P 
(Predictive) picture in this bit rate control section 22 is generated respectivelyThe 
Multiplex circuit 41 is supplied. The control output of a recording bit rate is 
supplied to the quantizing part 25 mentioned laterand it is supplied also to the 
Multiplex part 41 as quantization characteristic specifying data. 
[0047]In the Multiplex circuit 41 in addition to IBP macro block type and 
quantization characteristic specifying data which were mentioned aboveand a 
quantization conversion factoraccompanying datasuch as voice data and various 
control signalsis changed into serial dataand is sent to FIFO memory 42. 
[0048] And carrying out tracking control of the recording head to the disk shape 
recording medium 100the serial data accumulated in FIFO memory 42 are read 
according to the transfer rateand are recorded on the disk shape recording 
medium 100. 

[0049] Drawing 3 is a figure for explaining operation of Variable Bit Rate record by 
the compression circuit 20 of the video signal shown in drawing 2 . 
[0050]As mentioned abovein this embodimentin the modea compression ratio is 
changed for a long time according to the complexity of a video signaland Variable 
Bit Rate record is performed. The recording bit rate of a video signal is used as 
the data of 4Mbps every 0.1 second to the image of a complicated patternfor 
exampleand let it be data of 1 Mbps to the image of the pattern which is not 
complicated. 

[0051 ]It will be the requisite that sufficient transfer rate to perform high-quality 
mode record whose recording bit rate is the maximum in order to perform this 
variable rate record is securable. At this timethe number of rotations of the disk 
shape recording medium 100 records a video signal for every sector like the time 
of a high-quality mode. And when the video signal accumulated in FIFO memory 42 
becomes the following by one sectorthe above-mentioned recording operation is 
stoppedand it prevents from following tracking control. When the video signal 
accumulated in FIFO memory 42 becomes above by one sector againtracking 
control is resumedand recording operation to the following sector is performed. 
[0052]The video signal compressed in the compression circuit 20 nowThe case 
where it was outputted by the video signal 71 for 0.2 secondand 1Mbps by 
4Mbpsand is outputted one by one by the video signal 73 for 0.1 secondand 1Mbps 



like drawing 3 (a) like the video signals 74a and 74b for a total of 0.8 secondand ... 
by the video signals 72a and 72b for a total of 0.4 secondand 4Mbps. The above- 
mentioned recording operation is explained as an example. This compressed image 
signal is once accumulated in FIFO memory 42 via the Multiplex circuit 41. 
Supposing the capacity of this FIFO memory 42 is IMbitwhen the compressed 
image signal for 1Mbit will be accumulated in FIFO memory 42the accumulated 
signal is readit is transmitted to the disk shape recording medium 100and one 
recording operation is completed. 

r0053] Drawing 3 (b) shows the situation of this recording operation. In this 
examplethe recording rate to the disk shape recording medium 100 is set to 
5Mbpsand the recording operation of the video signal of 1Mbit accumulated in 
FIFO memory 42 is ended in 0.2 second. That isby the first one recording 
operation 81 the video signal 72a for 0.2 second is transmitted to the video signal 
71 for 0.2 second by 4Mbpsis transmitted to the disk shape recording medium 100 
by 1 Mbpsand it is recorded. And an end of this recording operation will once stop 
recording operationas shown at the record quiescent period 82. And if the video 
signal of 1 Mbit is again accumulated in FIFO memory 42the next recording 
operation 83 will be performed. In this recording operation 83by IMbpsthe video 
signal 74a for 0.4 second is transmitted to the video signal 73 for 0.1 second by 
the video signal 72b for a total of 0.2 secondand 4Mbpsis transmitted to the disk 
shape recording medium 100 by 1 Mbpsand it is recorded. 
[0054]When the disk shape recording medium 100 is an optical disc and one 
recording operation is completedthe tracking of an optical pickup (head) is stopped. 
And when the picture image data for 1Mbit is again accumulated in FIFO memory 
42the tracking of an optical pickup is started and recording operation is performed. 
Thereforeif the video signal of a complicated pattern continuesthe record 
quiescent period 82 will become shortand if the video signal of the pattern which is 
not complicated continuesthe record quiescent period 82 will become long. 
Therebyvariable rate record by which the recording bit rate was equalized is 
performed. Since the maximum recording bit rate can be comparatively enlarged 
with 4Mbps if an input signal standard is set to SIF (Source 
ImputFormat)degradation of a picture can be lessened. 

[0055]In the modevariable rate record is performed as mentioned above for a long 
timeand fixed rate record is performed in a high-quality mode. The change in the 
mode is performed [ this / high definition/for a long time ] by sending mode 
switching instructions to the bit rate control circuit 22 from the control system 62. 
[0056]When program numbers recordable on the one disk shape recording medium 
100 are 1 - about 2 and it tries to perform variable rate record by a high-quality 
modein order that the record time may changethe inconvenience of it becoming 
impossible to record the target program without a break etc. may arise. Howeverin 
the modesince many programs are recordable on the one disk shape recording 
medium 100 by performing variable rate recordeven if the record time of each 
program changesthe whole record time does not change substantially for a long 
time. As for the modesince it is the purpose to enable it to record many 



programsit is convenient rather that a recording bit rate can be reduced by 
variable rate record for a long time [ this ]. 

[0057]In this embodimentalthough it is considered as a variable recording bit rate 
only in the mode for a long time and is considered as the fixed recording bit rate in 
the high-quality modeof courseit is also possible to perform variable rate record 
by a high-quality mode. In that casethe transfer rate of the video signal to the disk 
shape recording medium 1 0OIt is also possible by setting an average transfer rate 
to 5Mbps to perform further high-definition record/reproductionconsidering it as a 
bigger value (for example8Mbps) than above-mentioned 5Mbpsand accumulating a 
video signal by FIFO memory 42. 

[0058] Drawing 4 shows the example of arrangement of the record section in the 
case of recording the compressed digital signal and the compressed digital signal 
according to the mode for a long time by a high-quality moderespectively to the 
one disk shape recording medium 100. 

[0059]When the disk shape recording medium 100 is an optical discthe relative 
velocity (linear velocity) between a head and a disk is controlled uniformly. The 
digital signal of a high-quality mode is recorded on the record section 100b 
established in the periphery side of the disk shape recording medium 100 by 
relative velocity 2 m/s from the outermost periphery. On the other handthe digital 
signal in the mode is recorded on the record section 100a established in the inner 
circumference side of the disk shape recording medium 100 by relative velocity 1 
m/s from the most inner circumference for a long time. By assigning the record 
section on the disk shape recording medium 100 in this waywidth of the number of 
rotations for controlling to fixed relative velocity to each recording mode can be 
made small. As a resultthe burden of the spindle servo which rotates the disk 
shape recording medium 100 can be made smalland search time of a record signal 
can also be shortened. 

[0060]When the disk shape recording medium 100 is a magnetic disk (hard 
disk)usually the disk shape recording medium 100 is driven at fixed number of 
rotations. When the record section has been arranged like the case of the above- 
mentioned optical disc to the hard diskSince the record section is assigned so 
that the video signal in the mode may be recorded on the disk inner circumference 
side to which the relative velocity between a head and a disk falls for a long time 
[ with a large (a transfer rate is large) compression ratio ]The transfer rate of the 
signal recorded on the inner circumference side can be raised substantiallyand the 
burden of hardware — the capacity of the cache memory for making the transfer 
rate to the exterior regularity is smalland ends — can be made light. 
[0061]Nexthow to change the compression ratio of a video signal in this 
embodiment is explained. 

[0062] Drawing 5 shows the example to which a compression ratio is gradually 
changed to an availability (recordable remaining capacity)record lapsed timeetc. of 
a recording medium. Although a compression ratio may be changed continuouslyit 
is practical to constitute so that it may change gradually in this way. The digital 
signal record method and digital signal recording device using the mode change 



two steps of compression ratiosand are used a high-quality mode and for a long 
time in this embodiment. A horizontal axis expresses the capacity of the recording 
medium 100 as a rate over the capacity at the time of a recording start hereand 
the vertical axis expresses the data volume of the signal recorded on the 
recording medium 1 00 as a rate over the data volume at the time of a recording 
start. 

[0063]That iswhen medium capacity decreases to 50% at the time of a recording 
starta video signalan audio signaletc. which are recorded on the recording medium 
100 are controlled so that data volume is compressed to 75% at the time of a 
recording start. Thenwhen the availability of the recording medium 100 will be 40% 
at the time of a recording starta compression ratio is raised so that the data 
volume of the signal recorded on the recording medium 100 may be compressed to 
50% at the time of a recording start. When the availability of the recording medium 
100 will be 20% at the time of a recording startcontrol which raises a compression 
ratio so that the data volume of the signal recorded on the recording medium 100 
may be compressed to 25% at the time of a recording start is performed. 
[0064]Methods of changing a compression ratio include the method of restricting 
the frequency band of an input signalthe method of changing the pixel number of 
an input signalthe method of changing the sampling (sampling) frequency of an 
input signalthe method of performing top droppingetc. The various methods of 
performing zone encoding or changing the characteristic of a reproducing filter in 
digital signal playback equipment can be used. Various methods for changing a 
compression ratio to below are explained one by one. 

r0065] Drawing 6 shows signs that a compression ratio is changedby changing the 
frequency band of the signal compressed. 

[0066] Frequency to which the profit of a signal is restricted is made into f^and 
f 4 toward (d) from drawing 6 (a). Hereit is considered as f 1 >f 2 >f 3 >f 4 and the 
frequency component of the signal is restricted one by one from the high 
frequency side. When this signal is a video signalit is equivalent to the signal 
component showing the details of an image decreasing one by oneand data volume 
decreasesand the sharpness of the image deteriorates toward (d) from drawing 6 
(a). 

r0067l Drawing 7 shows signs that the compression ratio of a video signal is 
changedby changing the block count which constitutes one screeni.e.resolution. 
Although the block count which constitutes one screen from drawing 7 (a) toward 
(d) decreases and resolution fallssince data volume required since one screen is 
constituted also decreasesa signal is compressed substantially. 
r0068] Drawing 8 shows signs that the compression ratio of a video signal is 
changedby changing the size of a display image. The size of one screen is small 
toward (d) from drawing 8 (a). Although the size of the block which constitutes 
each screen from drawing 8 (a) to (d) is the samedata volume required since the 
block count which constitutes one screen decreases also decreasesand a signal is 
compressed substantially. 

[0069]Actuallyeven if it does not reproduce a picture with a predetermined full 



size according to the contents of the programetc.there is often a case of being 
enough. Thenif this is usedthe data volume of a video signal is substantially 
compressible. For exampleif the size of the picture in the mode in every direction 
is respectively made into a half to the size of the screen of a canonical mode for a 
long timerequired data volume is compressible into one fourth. 
[0070]When a motion of a photographic subject is not so intenseit may not 
become unsightly even if it makes the number of frames (top) per unit time of a 
video signal less than the frame number (for example30 frames per second) to 
which it is specified by the predetermined video-signal standard (even if it thins 
out). Thena compression ratio is changeable by detecting a motion of a picture and 
adjusting a frame number. 

[0071] Drawing 9 shows typically signs that a compression ratio is changedby 
changing the frame number per unit time. Herein order to explain simpleit is 
assumed that one screen comprises seven per unit time. 

[0072] Drawing 9 (a) shows signs that seven from the frame 91 to the frame 97 are 
arrangedand one screen is constituted in the above-mentioned unit time. Herethe 
black dot in each frame shows the photographic subject which moves the inside of 
a screen to the right from the left. 

[0073] Drawing 9 (b) shows the state where two framesthe frame 93 and the frame 
96were thinned out (top dropping carried out)and it has been arranged at equal 
intervals in ** and the unit time of the remaining above [ five frames ] from the 
seven above-mentioned frames. Herealthough the frame 92 or the frame 93 may 
be used for the frame 92ait is desirable to constitute by the equalizing processing 
of the frame 92 and the frame 93interpolation processingetc. The same may be 
said of the frame 95a. It means that the video signal had been compressed into 
five sevenths by this operation. 

[0074] From the seven above-mentioned framesthree framesthe frame 92the frame 
94and the frame 96are thinned outand drawing 9 (c) shows the state where four 
frames has been arranged. It means that the video signal had been compressed 
into four sevenths by this operation. 

[0075] From the seven above-mentioned framesfour framesthe frame 92the frame 
93the frame 95and the frame 96are thinned outand drawing 9 (d) shows the state 
where three frames has been arranged. It means that the video signal had been 
compressed into three sevenths by this operation. 

[0076]Thusa compression ratio can be changed by making respectively into a 
suitable value the infanticide rate of the frame number per unit time which 
constitutes one screen of a video signal. At this timea compression ratio becomes 
largeso that the infanticide rate of a frame number is large. The period until 
[ which is produced by having thinned out the frame / inter-frame ] he likes holds 
a previous frame. 

[0077]In the modethis infanticide rate is respectively made into a suitable 
valueand a compression ratio is controlled the high-quality mode mentioned above 
and for a long time. At this timethe infanticide rate of a frame number becomes 
large in the mode for a long time [ with a larger compression ratio ]. 



[0078] Drawing 10 shows typically the situation of the variable rate record 
recorded while changing the compression ratio of a digital signal according to the 
availability and the record time of a recording medium by an above-mentioned all 
directions method in the recording mode for a long time. Herealthough the example 
to which a compression ratio is continuously changed to time is shownit 
constitutes so that it may change to several steps practicalas mentioned above. 
[0079]Like drawing 1 0 (a)after a certain time T1 passes since the start time of 
recordit constitutes from this embodiment so that a compression ratio may be 
changed linearlybut a compression ratio may be linearly changed from the 
recording start time like drawing 10 (b). Like drawing 1 0 (c)after a certain time T2 
passes since the start time of recorda compression ratio can be changed rounded 
using nonlinear functionssuch as a fractional functionan exponential functiona 
logarithmic functionor a compression ratio can also be changed from the recording 
start time rounded like drawing 10 (d). 

[0080]In performing the above compression ratio controla transfer rate also 
becomes large as the compression ratio of data is raised. For this reasonas for the 
greatest compression ratioit is desirable for data volume to consider it as the 
grade compressed into 20% of the data volume at the time of a recording start. 
[0081 ]In this embodimentvarious kinds of methods of changing the recording bit 
rate explained above can be combined and used if needed. It is an effective 
method in order that performing zone encoding which makes reduction of the 
quota bits to the periphery of the screen constituted by the inputted digital signal 
more than reduction of the quota bits to the center section of the above- 
mentioned screen may also raise a compression ratio substantially. In a recording 
modethis tends to generate a flicker called a block strain and a mosquito noise for 
a long time which is raising the compression ratio comparativelyin order for the bit 
rate of a regenerative signal to fall. Thenthe probability that the photographic 
subject is moving is high and bit assignment to the central part of the screen 
which displays more important contents in a screen in many cases is made more 
than the bit assignment to the periphery of a screen. 

[0082]Nextthe digital signal reproducing method and device which are one gestalt 
of operation of this invention are explained. 

[0083] Drawing 1 1 is a block diagram showing the example of 1 composition of the 
digital signal playback equipment corresponding to the digital signal recording 
device shown in drawing 1 . This digital signal playback equipment is for reproducing 
digital signals compressed and recorded on the disk shape recording medium 100 
in the mode the high-quality mode mentioned above or for a long timesuch as a 
video signal and an audio signal. In this digital signal playback equipmentthe same 
directions numerals are given to the digital signal recording device shown in 
drawing l and the common portion. 

[0084]Compressed digital signalssuch as a video signal read from the disk shape 
recording medium 100 by the predetermined reading meansare accumulated in 
FIFO memory 42are changed into continuous dataand are decomposed into a video 
signalan audio signaland accompanying data in the demultiplex circuit 43. This 



accompanying data is control signalssuch as a mode switching signalhigh 
definition/for a long time. Since the above-mentioned reading means is the same 
as that of what is used conventionallyexplanation is omitted here. 
[0085]The video signal separated in the demultiplex circuit 43 is decoded from the 
state where it was compressed by the compression decoder circuit 44 which is a 
decoding meansand is filtered using the parameter chosen high definition/for a 
long time according to a mode switching signal by the postfilter 45. And it is 
encoded with NTSC encoder 46and is changed and outputted to an analog video 
signal by D/A converter 47. 

[0086]On the other handthe audio signal separated in the demultiplex circuit 43 is 
decoded from the state where it was compressed by the compression decoder 
circuit 54and is filtered using the parameter chosen high definition/for a long time 
according to a mode switching signal by the postfilter 55. And it is encoded with 
NTSC encoder 56and is changed and outputted to an analog voice signal by D/A 
converter 57. 

[0087]Although drawing 1 1 shows the example of composition in case the signal 
standard of a video signal is a NTCS methodof coursethey may be video-signal 
standards other than NTSC systemsuch as a PAL system and an SECAM system. 
In that casewhat is necessary is just to let NTSC encoders 46 and 56 be the 
encoders which suit the signal standard of a video signal. 

[0088] Drawing 12 is a block diagram showing the example of composition of the 
postfilter 45 of drawing 1 1 . 

[0089]In the modein order to lengthen time which can record a video signal on the 
disk shape recording medium 100the compression ratio of the video signal is made 
comparatively high for a long time. For this reasona block strain may remain in the 
reproduced image. This block strain is the postfilter 45 at the time of 
reproductionand can be reduced by filtering. In field noise reduction processing 
(FNR;Field Noise Reduction) in which noise reduction processing is performed for 
every field of a video signal hereWhen the difference for every field which 
continues in time is the following to some extentthe method which reduces that a 
block strain flusters for every field and the reproduced image becomes unsightly is 
put in practical use by subtracting so that the difference may become small. 
[0090]A part for the 1 field and the video signal for one frame decoded by the 
compression decoder circuit 44 is accumulated in the memory 45ait is deducted 
from the 1 next field or the video signal of one frame in the difference circuit 
45bandspecificallydifference is called for. This difference is the limiting circuit 
45cis restricted to below a certain valueand is supplied to the difference circuit 
45e via the attenuator 45d. The magnitude of attenuation of this attenuator 45d is 
controlled high definition/for a long time based on the switch signal in the mode. In 
the difference circuit 45ethe difference from the attenuator 45e is deducted from 
the video signal supplied from the compression decoder circuit 44and is outputted 
to NTSC encoder 46. Therebythe block strain at the time of reproduction is 
mitigable. 

[0091]In this embodimentsince setting out in which a block strain does not already 



appear easily is carried outthis FNR is given weakly or it is made not to give in a 
high-quality mode at all. In pan/tiltthe image which this gave FNR is because the 
details may be spoiledwhen carried out. 

[0092]By the waywhen high-value-added workssuch as a movieare recorded on 
the disk shape recording medium 100 as a digital signalit is thought that it is 
usually recorded by the high-quality mode which gives priority to image quality 
over the ability of prolonged record to be performed. Reproducing such high- 
definition works privately (copy) requires that it should be forbidden or should be 
restricted by the fee collection of the amount equivalent. 

[0093]Thenwhen it is going to copy the signal currently recorded on the above- 
mentioned disk shape recording medium 100 by the high-quality mode by a high- 
quality mode to another apparatus and recording mediumthe copy itself is 
forbiddenbut it is desirable to restrict copy frequency or to perform big-ticket fee 
collection. On the other handwhen image quality tries to copy in the mode for a 
long time [ a little inferior ]it is desirable to ease the above-mentioned restriction 
and to consider it as the fee collection of a small amount comparatively. 
[0094] 

[Effect of the Invention] Having compressed the digital signal with the compression 
ratio specified by the control signal of two or more compression ratios according 
to the digital signal record method and device of this invention A sakeA 
compression ratio can record a video signal on the same disk shape recording 
medium that can record a video signal in the mode a mutually different high- 
quality mode and for a long time. 

[0095]According to the digital signal reproducing method and device of this 
inventionwith above digital signal record method and device. The digital signal 
recorded with a compression ratio which is different in the same disk shape 
recording medium is reproducedand since processing which reduces a block strain 
according to the compression ratio is performed and it was made to outputthe 
video signal recorded in the prolonged mode of a high compression rate is also 
renewable by practical image quality. 

[0096]And compared with magnetic tapeit excels in random access nature by 
using theseWhen performing record/reproduction using the disk shape recording 
medium in which high-definition record/reproduction are possiblethe mode can be 
chosen a high-quality mode and for a long time which carries out considerable to 
the mode respectively the canonical mode in VTRand for a long time. For this 
reasonthe mode can be chosen now the high-quality mode which permits that the 
record time becomes short according to the contents etc. of the signal to 
recordand thinks image quality as importantand for a long time which permits 
deterioration of image quality and thinks prolonged record as important. 
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[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the example of 1 composition of the 
digital signal recording device of this invention. 

[Drawing 2] It is a block diagram showing the example of 1 composition of the 
compression circuit 20 for recording with a Variable Bit Rate. 
[Drawing 3] It is a figure for explaining the recording operation by a variable 
recording bit rate. 

[Drawing 4] It is a figure showing an example of assignment of the record section in 
the case of recording a video signal with the mode a high-quality mode and for a 
long time in the same disk shape recording medium. 

[Drawing 5] It is a figure for explaining signs that a recording bit rate is gradually 
changed to the usable capacity of a recording medium. 

[Drawing 6] It is a figure showing signs that a compression ratio is changed by 
restricting the frequency band of the signal by which compression record is 
carried out. 

[Drawing 7] It is the block count which constitutes one screeni.e.the figure showing 
signs that the compression ratio of a video signal is changed by changing 
resolution. 

[Drawing 8] It is a figure showing signs that the compression ratio of a video signal 
is changed by changing the size of a picture. 

[Drawing 9] It is a figure showing signs that a compression ratio is changed by 
changing the frame number per unit time. 

[Drawing 10] It is a figure for explaining signs that the data volume of a signal is 
controlled according to the time of the record progress to a recording medium. 
[Drawing 1 1] It is a block diagram showing the example of 1 composition of the 
digital signal playback equipment of this invention corresponding to the digital 
signal recording device of drawing 1 . 

[Drawing 12] It is a block diagram showing the example of 1 composition of the 
postfilter 45 of drawing 1 1 . 
[Description of Notations] 

20 A compression circuit and 21 A complexity detector circuit and 22 Bit rate 
control circuit23 A difference circuitthe 24 DCT (discrete cosine transform) 
sectionand 25 Quantizing part26 An inverse quantization part and 27 [ The 
Multiplex circuit42 FIFO memoriesand 62 / A control system and 100 disk shape 
recording media ] A reverse DCT section and 28 An adder circuit and 29 The 
image memory for bidirectional motion compensationsand 41 



